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33/9/2 (Item 1 from file: 103) Links 
Energy SciTec 

(c) 2006 Contains copyrighted material. All rights reserved. 
0033 1 799 ERA-03-01 1 852; EDB-78-020426 
Author(s): Kurth, W.T. 

Title: Solar cell mounting and interconnecting assembly ( Patent ) 
Patent No.: US 4019924 

Patent Assignee(s): Mobil Tyco Solar Energy Corp. 
Patent Date Filed: Filed date 14 Nov 1975 

Publication Date: 26 Apr 1 977 p 1 0 
Document Type: Patent 
Language: English 
Journal Announcement: EDB7802 

Subfile: ERA (Energy Research Abstracts); TIC (Technical Information Center) . 
Country of Origin: United States 
Country of Publication: United States 

Abstract: A solar cell assembly comprises a plurality of solar cells mounted on a laminate comprising a base 
electrically-insulative sheet, an electrically-conductive layer disposed on the base sheet in a predetermined 
pattern so as to provide first and second cell-connecting sections electrically insulated from one another, and a 
second electrically-insulative sheet having a plurality of openings and being disposed over the conductive layer 
so that selected portions of the conductive layer are exposed through the openings. The laminate is provided with a 
plurality of bent tabs, each of which includes an exposed portion of the first cell-connecting section so that the 
exposed portion can be attached to the top surface electrode of a solar cell. At least one exposed portion of a second 
cell-connecting section of the conductive layer is attached to the bottom surface electrode of the same cell. Various 
circuit patterns of the electrically-conductive layer are described for connecting the cells in a series or parallel 
array and for use in width-limited systems, such as solar concentrators. 

Major Descriptors: ; *SOLAR CELL ARRAYS - DESIGN; *SOLAR CELL ARRAYS - ELECTRONIC 
CIRCUITS 

Descriptors: DIELECTRIC MATERIALS; FABRICATION; LAMELLAE; MECHANICAL STRUCTURES; 
SOLAR CONCENTRATORS; SUPPORTS 

Broader Terms: MECHANICAL STRUCTURES; PHOTOVOLTAIC POWER PLANTS; POWER PLANTS; 
SOLAR POWER PLANTS 

Subject Categories: 140501* - Solar Energy Conversion - Photovoltaic Conversion 
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34/9/2 (Item 1 from file: 23) Links 
CSA Technology Research Database 
(c) 2006 CSA. All rights reserved. 
0005441939 IP Accession No: A97-15223 
Thermal conductivity of multi-layer circuit boards 

Lambert, M A; Fletcher, L S San Jose State Univ., CA [Lambert] 
Publication Date: 1997 

Conference: 

AIAA, Aerospace Sciences Meeting & Exhibit, 35th, Reno, NV , UNITED STATES , 6-9 Jan. 1997 

Document Type: Conference 
Record Type: Abstract 
Language: ENGLISH 
Report No: AIAA Paper 97-0138 
No. OfRefs.: 3 

File Segment: Aerospace & High Technology 
Abstract: 

Thermal conductivity has been experimentally determined for multi-layer circuit boards. Conductivity was measured 
for three orthogonal directions (two inplane and one through-plane) for several circuit boards consisting of ten to 
twenty copper conductor layers separated by polymeric dielectric planes. Some of these circuit boards contain 
through-holes, called vias, to allow pins on modules to connect to interior conductor layers. Conductivity results 
were examined with respect to each other and agreed with results for standard circuit boards with conductor paths 
only on the top and bottom surfaces. Depending on the ratio of total metallic layer thickness to circuit board 
thickness, the in-plane conductivity ranged from 24.8 to 129.3 W/mK. The presence of pin holes reduced in-plane 
conductivity by one-third. In-plane thermal conductivity was 7 to 300 times greater than through-plane conductivity, 
which was 3.49 and 0.359 W/mK for circuits boards with and without pin holes, respectively. (Author) 

Descriptors: *Circuit boards; *Thermal conductivity; ^Laminates; *Very large scale integration; ^Parameter 

uncertainty; Orthogonal functions; Dielectrics; Aluminum alloys 

Subj Catg: 33, ELECTRONICS AND ELECTRICAL ENGINEERING 
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37/9/2 (Item 2 from file: 2) Links 

Fulltext available through: custom link USPTO Full Text Retrieval Options SCIENCEDIRECT 
DSfSPEC 

(c) 2007 Institution of Electrical Engineers. All rights reserved. 
07057013 INSPEC Abstract Number: B9812-2210D-004 
Title: Limits of copper plating in high aspect ratio microvias 
Author Castaldi, S.; Fritz, D.; Schaeffer, R. 
Journal: CircuiTree vol.1 1, no.9 p. 66, 68, 72, 74 
Publisher: CircuiTree , 

Publication Date: Sept. 1998 Country of Publication: USA 
CODEN: CIRCF6 ISSN: 1059-843X 
SICI: 1059-843X(199809)11:9L.66:LCPH;1-D 
Material Identity Number: E342-98010 

Language: English Document Type: Journal Paper (JP) 
Treatment: Practical (P); Experimental (X) 

Abstract: The production of build-up multilayer printed circuit boards has generated enormous dialogue around 
the world. Several techniques are capable of producing microvias, such as: photolithography, where the vias are 
created by the action of the developer solution on the dielectric; plasma, where holes are etched in copper foil and 
the action of the plasma removes exposed dielectric; mechanical, where dielectric is drilled or sandblasted away; 
laser, using ablation to remove both the copper and the dielectric, or just the organics when "deposited dielectric 1 ' 
construction is used. All of these techniques require the metallization of the via walls to make a conductive 
interconnect between layers of circuitry. This article explores the capability of electroless copper deposition plus 
acid copper electroplating to metallize high aspect ratio microvias. Practical guidelines are given for the design 
geometries of laser ablated microvias. ( 2 Refs) 
Subfile: B 

Descriptors: copper; electroless deposition; electroplating; laser ablation; laser beam machining; machining; 
metallisation; photolithography; printed circuit manufacture; sputter etching 

Identifiers: copper plating; microvias; high aspect ratio microvias; build-up multilayer printed circuit boards; 
photolithography; developer solution; dielectric materials; plasma etch; copper foil; exposed dielectric removal; 
mechanical drilling; sandblasting; laser ablation; deposited dielectric construction; via wall metallization; 
conductive interconnect; electroless copper deposition; acid copper electroplating; laser ablated microvias; Cu 
Class Codes: B2210D (Printed circuit manufacture); B0170E (Production facilities and engineering); B0170G 
(General fabrication techniques); B0520 (Thin film growth); B4360 (Laser applications) 
Chemical Indexing: 
Cu int - Cu el (Elements - 1) 
Copyright 1998, IEE 
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37/9/5 (Item 5 from file: 2) Links 
INSPEC 

(c) 2007 Institution of Electrical Engineers. All rights reserved. 
02777804 INSPEC Abstract Number: B82001043 
Title: Laser drilling of high density printed circuit boards 
Author Klauser, H. 

Author Affiliation: IBM Corp., Endicott, NY, USA 

Conference Title: CLEO '81. Conference on Lasers and Electro-Optics (papers in summary form only received) 
p. 160 

Publisher: IEEE , New York, NY, USA 

Publication Date: 1981 Country of Publication: USA 208 pp. 

Conference Date: 10-12 June 1981 Conference Location: Washington, DC, USA 

Language: English Document Type: Conference Paper (PA) 
Treatment: Applications (A); Experimental (X) 

Abstract: During the development of a high density multilayer circuit board of large dimensions, the method 
eventually adopted was to use a sequential lamination technique in which planes of delicate circuit lines are built up 
layer by layer onto a more rugged power core. Such a concept in turn requires the capability of making electrical 
connections to a conductor buried under a layer of dielectric. Within the constraints imposed by the product 
design, a laser process was developed for the drilling of buried vias of 0. 12 mm diameter into an epoxy/glass 
dielectric of 0.15 mm thickness. A high power CO/sub 2/ laser was selected, as both epoxy and glass are strong 
absorbers at 10.6 mu m. The laser is operated in CW to assure the best stability with respect to power, mode 
structure and pointing accuracy, and debris from the drilling action was kept away by means of air flow. Four circuit 
boards are drilled simultaneously, and several million holes have been drilled and processed. Extensive testing of 
drilled holes after plating has also been done to assure a reliable interconnection. ( 0 Refs) 
Subfile: B 

Descriptors: carbon compounds; gas lasers; laser beam applications; printed circuits 

Identifiers: laser drilling; 10.6 micron radiation; high density printed circuit boards; high density multilayer circuit 
board; sequential lamination technique; delicate circuit lines; electrical connections; conductor; layer of dielectric; 
drilling of buried vias; epoxy/glass dielectric; high power CO/sub 2/ laser; CW; power; mode structure; pointing 
accuracy; debris; air flow; plating; reliable interconnection 

Class Codes: B2210D (Printed circuit manufacture); B4320C (Gas lasers); B4360 (Laser applications) 
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37/9/6 (Item 6 from file: 2) Links 
INSPEC 

(c) 2007 Institution of Electrical Engineers. All rights reserved. 
01452872 INSPEC Abstract Number: B72039367 
Title: Method of forming stacked circuit boards 
Inventor Hacke, H.J. 
Assignee Siemens AG 

Patent Number: US 3680209 Issue Date: 720801 
Application Date: 700430 

Priority Application Number: DE P1923199.3 Priority Application Date: 700507 
Country of Publication: USA 

Language: English Document Type: Patent (PT) 
Treatment: Practical (P) 

Abstract: Discloses a circuit board, which has at least two conducting layers separated by interposed insulating 
layers, having electrical connections through an opening in the insulator layer characterized by the connection 
having surface-to-surface bond between the conducting layers with a portion of at least one conducting layer 
deformed into an opening of the separating insulating layer. The circuit board is formed by superimposing a 
plurality of layers into a stack with the insulating layers between adjacent conducting metal layers. Then heat and 
pressure are applied to the stack of superimposed layers to force the conducting layers into surface-to-surface 
engagement and form the bonding of the connection. In the preferred embodiments a filler material such as a metal 
or metal alloy having a low melting point is provided preferably as a small area coating on the conducting layers 
in a pattern corresponding to the pattern of the connections. Complex circuit boards having a large number of 
conducting layers can be formed by first forming a core in accordance with the invention and then interposing the 
core between additional insulating and conducting layers and repeating the heating and pressing step. 
Subfile: B 

Descriptors: printed circuits 

Identifiers: forming stacked circuit boards; conducting layers; interposed insulating layers; electrical connections; 
bonding; filler material; small area coating; core; heating; pressing; surface to surface bond 
Class Codes : B22 1 0 (Printed circuits) 
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12/9/1 (Item 1 from file: 350) Links 
Derwent WPDC 

(c) 2007 The Thomson Corporation. All rights reserved. 

0006575 1 50 Drawing available 
WPIAccno: 1993-386913/ 
XRPX Acc No: N 1993-298781 

Structure for packaging IC devices on multi-chip modules - has chip secured to substrate and electrically 
connected and subsequent chips stacked to desired height 

Patent Assignee: NCHIP INC (NCHI-N) 

Inventor: BRATHWAITE N E; FLATOW K; MARELLA P; TUCKERMAN D B 



Patent Family ( 3 patents, 40 countries ) 



Patent Number 
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Application Number 
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Update 


Type 
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Alerting Abstract WO Al 

The structure is for stacking IC chips (150a- 150c). A first chip is secured to a silicon circuit board (160) with a 
layer of adhesive (170), and the others with an interstitial layer of thermally conductive and electrically non- 
conductive adhesive (188). Electrical connection is made via wires (189,190) to bond pads (180,192). 
In fabrication, the first chip is secured to the circuit board, and wire-bonded to the bond pads (18), which provide 
contacts through vias for connection to interconnect layers (182) and conducting plane (183) containing power, 
and ground planes (184,186) of the silicon circuit board. Each chip is stacked and similarly connected to 
respective bond pads, which may be staggered to facilitate wire removal if necessary. 

ADVANTAGE - Provides structure for reducing size and complexity of multi-chip modules with less cost and 
technological risk. 

Title Terms /Index Terms/Additional Words: STRUCTURE; PACKAGE; IC; DEVICE; MULTI; CHIP; 
MODULE; SECURE; SUBSTRATE; ELECTRIC; CONNECT; SUBSEQUENT; STACK; HEIGHT; 
INTEGRATED; CIRCUIT 

Claim: 

1 . A method for fabricating a multichip module comprising the steps of: 

• attaching a first integrated circuit having a bonding pad region to a surface of a silicon circuit board; 

• wire bonding a conductor between said bonding pad region of said first integrated circuit and a first set of 
bond pads located on said circuit board; 

• placing a layer of adhesive atop said first integrated circuit; 

• placing a second integrated circuit having a recessed bottom surface along a bottom edge of said second 
integrated circuit atop said layer of adhesive wherein at least a portion of said recessed bottom surface of 



said second integrated circuit overhangs said bonding pad region of said first integrated circuit; and 
• wire bonding a conductor between said bonding pad region of said second integrated circuit and a second set 
of bond pads located on said circuit board. 



Information from Dialog, a Thomson Company Page 2 
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17/9/2 (Item 2 from file: 350) Links 
Derwent WPDC 

(c) 2007 The Thomson Corporation. All rights reserved. 
0008745263 

WPIAccno: 1998-287445/ 
XRAM Acc no: C1998-089141 
XRPX Acc No: N 1998-225930 

Multilayer circuit board interconnection method - by laminating boards after aligning their conductive pads 
using flexible Z-axis selectively conductive material containing adhesive 

Patent Assignee: GORE & ASSOC INC W L (GORE) 
Inventor: MEOLA C G; SUILMANN D M 



Patent Family ( 2 patents, 74 countries ) 



Patent Number 
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Alerting Abstract WO Al 

A method of interconnecting printed circuit boards comprises: (a) providing 2 circuit boards (102, 104) having 
conductive pads (106, 108) on their faces and aligning conductive pads to be interconnected opposite each other; 
(b) providing between opposing faces of the circuit board, a Z-axis conductive member (110) comprising a planar, 
open cell, porous material with a series of electrically isolated, vertically defined cross-sectional areas (1 14), which 
extend from one side of the material to the other, the material being covered with a conductive metal and 
containing an adhesive in the porous material; and (c) laminating the 2 circuit boards with the Z-axis conductive 
member such that the conductive pads are connected electrically by the Z-axis conductive member. 
USE - For forming assemblies of printed circuit boards (claimed). 

ADVANTAGE - The method fills interstitial void spaces, preventing process chemicals from being trapped in them 
and causing corrosion and improving the reliability of the interconnection. The Z-axis conductive material is 
sufficiently compressible and compliant to fill interstitial gaps and the surface metallisation provides lower contact 
resistance and better uniformity of signal quality than a material that uses conductive particles. The method may be 
used to laminated boards of different sizes (claimed), and smaller boards may be laminated only in areas where they 
are required, which reduces costs and allow the composite to be thinner in areas where there is a tight clearance. 
Boards having 4-5 mil diameter pads on 8-10 mil centres may be interconnected and the porous materials have 
relatively low moduli, which provides stress decoupling between the interconnected boards. 

Documentation Abstract 

A method of interconnecting printed circuit boards comprises: (a) providing 2 circuit boards (102, 104) having 
conductive pads (106, 108) on their faces and aligning conductive pads to be interconnected opposite each other; 
(b) providing between opposing faces of the circuit board, a Z-axis conductive member (110) comprising a planar, 
open cell, porous material with a series of electrically isolated, vertically defined cross-sectional areas (114), which 
extend from one side of the material to the other, the material being covered with a conductive metal and 
containing an adhesive in the porous material; and (c) laminating the 2 circuit boards with the Z-axis conductive 
member such that the conductive pads are connected electrically by the Z-axis conductive member. 
USE - For forming assemblies of printed circuit boards (claimed). 



ADVANTAGE - The method fills interstitial void spaces, preventing process chemicals from being trapped in them 
and causing corrosion and improving the reliability of the interconnection. The Z-axis conductive material is 
sufficiently compressible and compliant to fill interstitial gaps and the surface metallisation provides lower contact 
resistance and better uniformity of signal quality than a material that uses conductive particles. The method may be 
used to laminated boards of different sizes (claimed), and smaller boards may be laminated only in areas where they 
are required, which reduces costs and allow the composite to be thinner in areas where there is a tight clearance. 
Boards having 4-5 mil diameter pads on 8-10 mil centres may be interconnected and the porous materials have 
relatively low moduli, which provides stress decoupling between the interconnected boards. 
PREFERRED METHOD - At least 3 circuit boards are provided. The conductive pads may project from the face of 
the circuit board or be recessed from the face, or one board may have projecting pads and another board recessed 
pads. One board may be smaller than the other, or one may partially overlap the other. The porous material is a 
polymer, e.g. a polyolefin, preferably porous polypropylene or polyethylene or a fluoropolymer, preferably porous 
expanded polytetrafluoroethylene (ePTFE), a porous copolymer of PTFE, e.g. a copolymer containing polyester or 
polystyrene, a porous copolymer of fluorinated ethylene-propylene or a porous copolymer of perfluoroalkoxy 
tetrafluoroethylene (PFA) containing a 1 -4C alkoxy group. The conductive metal is copper, nickel, gold or a 
mixture. The adhesive is an epoxy, acrylic, urethane, silicone, polyimide or cyanate-ester resin. An electronic device 
may be attached to the circuit board assemblies, e.g. a resistor, capacitor, inductor, semiconductor , transistor, 
diode, integrated circuit, microprocessor, memory or logic device, analogue-to-digital converter, digital-to-analogue 
converter, amplifier, filter, modulator, demodulator or peak detector. The material has a thickness of 5-500 mumb 
(50-125 mum). 

EXAMPLE - A layer of a stretched porous PTFE membrane having the node-fibril structure of thickness 76 mum, 

density 0.22 g/cm^ and air volume 70% at 25(deg)C was used to form a Z-axis membrane. It was made receptive to 
metal deposition by treating selected areas with a liquid, UV radiation-sensitive composition comprising a 
light-sensitive reducing agent, a metal salt, a source of halide ions and a second reducing agent for 5-15 min to 
allow the liquid to penetrate the pores of the material and form a coating defining the pores from one side to the 
other. The membrane was dried, both surfaces were masked with 2 mil pads with a 5 mil pitch and the membrane 
was exposed to UV radiation under conditions of time and power sufficient to reduce the metal cations to metal 
throughout the thickness of the membrane. The masking was then removed and the unexposed composition was 
washed from the membrane with an acidic or alkaline solution. If a washing time of 5 min or less is used, the 
process has no effect on the metal formed above. A reactive metallic cation replacement solution was used to 
replace the metal atoms with more stable metallic cations, e.g. Pd or Au. The membrane was then plated 
electrolessly using a solution of a conductive metal, e.g. Ni, Au, Cu or a combination, and dried. A Z-axis 
conductive scaffolding was formed in the areas that had not been masked. The pores of the membrane were then 
filled with adhesive by immersing it in a solution of the adhesive resin, e.g. in methyl ethyl ketone. 
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Electrically and mechanically interconnecting conductive layers having aligned interconnecting pads using 
adhesive - contg. dispersed deformable conductive metallic particles, the assembled layers being clamped and 
heated to cure the adhesive matrix and allow the particles to form conductive bridges across its thickness 
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Alerting Abstract US A 

At least two conductive layers (72,76), each having a conductive pattern and contact pads on it including at least 
one interconnecting pad (74) corresponding to an interconnecting pad (79) on another conductive layer and at 
least one of which is affixed to an insulating substrate, are electrically and mechanically connected together by 
layering electrically interconnecting adhesive (85) over a portion of at least one of them to form an 
interconnecting layer, aligning the other with it so that their interconnecting pads are aligned, and heating the 
assembly while applying clamping pressure to form an interconnected assembly in which the interconnecting pads 
are aligned, and heating the assembly while applying clamping pressure to form an interconnected assembly in 
which the interconnecting assembly is conductive across its thickness but not in a co-planar direction. The 
interconnecting adhesive is a non-conductive thermosetting adhesive (86) having deformable metallic particles 
(87,92) dispersed uniformly throughout it such that each particle is electrically insulated from every other particle 
until pressure is applied, particles and insulating substrate having similar coefficients of thermal expansion. The 
particles have a maximum dia. that is 90-1 10 percent of the distance between the conductive layers but the adhesive 
includes deformable conductive metallic particles of smaller dia. also. 
USE - Method is used to fabricate multi-layer electronic circuits. 

ADVANTAGE - Method enables less complex fabrication and provides connections between conductive layers 
which are less susceptible to thermal stress because the interconnecting metallic particles have a thermal expansion 
coefficient similar to that of the insulating substrate. 



Documentation Abstract 

At least two conductive layers (72,76), each having a conductive pattern and contact pads on it including at least 
one interconnecting pad (74) corresponding to an interconnecting pad (79) on another conductive layer and at 
least one of which is affixed to an insulating substrate, are electrically and mechanically connected together by 
layering electrically interconnecting adhesive (85) over a portion of at least one of them to form an 
interconnecting layer, aligning the other with it so that their interconnecting pads are aligned, and heating the 
assembly while applying clamping pressure to form an interconnected assembly in which the interconnecting pads 
are aligned, and heating the assembly while applying clamping pressure to form an interconnected assembly in 
which the interconnecting assembly is conductive across its thickness but not in a co-planar direction. The 
interconnecting adhesive is a non-conductive thermosetting adhesive (86) having deformable metallic particles 
(87,92) dispersed uniformly throughout it such that each particle is electrically insulated from every other particle 
until pressure is applied, particles and insulating substrate having similar coefficients of thermal expansion. The 
particles have a maximum dia. that is 90-1 10 percent of the distance between the conductive layers but the adhesive 
includes deformable conductive metallic particles of smaller dia. also. 
USE - Method is used to fabricate multi-layer electronic circuits. 

ADVANTAGE - Method enables less complex fabrication and provides connections between conductive layers 
which are less susceptible to thermal stress because the interconnecting metallic particles have a thermal expansion 
coefficient similar to that of the insulating substrate. 

PREFERRED METHOD - Before layering the adhesive, an electrically insulating cover layer (93), having 
apertures corresponding to the interconnecting pads of one of the conductive layers, is aligned with one of the 
layers. Before alignment, the interconnecting layer is dried to form a B stage adhesive, the drying being carried out 
in a conveyor oven at 220-250 (deg)F for a dwell time of 10 minutes. The layering is performed by screen printing. 
The assembly is heated and pressed in a platen press at 380 (deg)F and 300 psi for 50 minutes. The conductive 
particles are spherical. 80 percent of them have a dia. within 20 percent of a mean dia. They are made of eutectic 
solder composed of 63 parts tin and 37 parts lead, more pref, 62.5 parts tin, 36. 1 parts lead, and 1 .4 parts silver. The 
coefficients of thermal expansion of the particles and the insulating substrate are within 25 percent. The dia. of the 
apertures in the cover layer is such that the ratio of that dia. to the distance between connected layers optimises 
interconnection between opposed interconnecting pads, the ratio esp. being 25: 1, the aperture dia. being 1250 
microns and the connected distance 50 microns. Each conductive layer is affixed to an insulating substrate which 
is rigid ceramic, resin, or glass epoxy. At least one substrate is flexible polyimide or polyester. The substrates are 
12.5-125 microns thick, the conductive layers 5-140 microns thick, and the interconnecting layer 15-100 microns. 
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Claim: 

1 . A method for electrically and mechanically connecting at least two conductive layers, each conductive layer 
having a conductive pattern and a plurality of contact pads defined thereon, and at least one contact pad being 
designated an interconnecting pad, each interconnecting pad on a conductive layer having a corresponding 
interconnecting pad on another conductive layer, at least one conductive layer affixed to an insulating substrate, 
the method comprising the steps of: layering an electrically interconnecting adhesive over a portion of one of the 
at least two conductive layers to form an interconnecting layer, the interconnecting adhesive comprising a 
non-conductive thermosetting adhesive having a first plurality of deformable conductive metallic particles 
dispersed substantially uniformly throughout the non-conductive adhesive such that each particle is electrically 
insulated from substantially every other particle, the particles and the insulating substrate having substantially 
similar coefficients of thermal expansion, the particles having a maximum diameter that is about 90-1 10% of a 
distance between the conductive layers, the interconnecting adhesive further including a second plurality of 
deformable conductive metallic particles having a diameter smaller than the first plurality of particles; aligning 
the other of the at least two conductive layers to form an uncured assembly, such that the interconnecting layer is 
interposed between the at least two conductive layers with the interconnecting pads on each conductive layer 
aligned with their corresponding pads on the other conductive layer; and subjecting the uncured assembly to an 
elevated temperature and a clamping pressure to form an interconnected assembly, such that the interconnecting 
layer becomes conductive across a thickness thereof and non-conductive throughout a coplanar direction thereof, 
and such that the two conductive layers are mechanically connected in a superposed relationship with a 
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connected distance therebetween and corresponding interconnecting pads on the two conductive layers 
electrically connected. 
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Alerting Abstract US Al 

NOVELTY - A semiconductor chip comprises a semiconductor substrate having upper and lower faces that extend 
to an outer edge of the substrate and at least a first contact pad on a portion of the upper face extending adjacent the 
outer edge; an electrically insulating region on the outer edge of the substrate and having a through hole; and a 
connection electrode extending through the through hole and electrically connected to the first contact pad. 
DESCRIPTION - INDEPENDENT CLAIMS are also included for: 

1 . a method of fabricating integrated circuit chips, comprising forming criss-crossing grooves (37) in a 
semiconductor wafer (30) having contact pads (31); filling the criss-crossing grooves with an electrically 
insulating layer (38); patterning the electrically insulating layer to define at least first and second 
through-holes (41) that extend in a first one of the criss-crossing grooves; filling the first and second 
through-holes with first and second through-chip connection electrodes, respectively; and dicing the 
semiconductor wafer into integrated circuit chips by cutting through the electrically insulating layer in a 
cross-crossing pattern that overlaps with the locations of the criss-crossing grooves; and 

2. a method of processing a semiconductor wafer, comprising forming criss-crossing grooves in the semiconductor 
wafer; filling the criss-crossing grooves with an electrically insulating layer; removing an underside of the 
semiconductor wafer to expose a surface of the electrically insulating layer having a cross-crossing pattern; 
and dicing the semiconductor wafer into integrated circuit chips having electrically insulating edges by 



cutting through the electrically insulating region at locations defined by the criss-crossing pattern. 



USE - For multichip packaging. 

ADVANTAGE - The chip provides reliable interconnection vias when the chip is used in stacked multichip 
packaging applications. 

DESCRIPTION OF DRAWINGS - The figure is a cross-section of an intermediate structure formed during 
fabrication of integrated circuit chips. 

30 Semiconductor wafer 

31 Contact pads 

32 Semiconductor substrate 

37 Criss-crossing grooves 

38 Electrically insulating layer 

41 First and second through-holes 

42 Base metal layer 
52 Opening 

Technology Focus 

ELECTRONICS - Preferred Component: The electrically insulating layer has a lower surface that is coplanar with 
the lower face of the semiconductor substrate (32). A length of the through-hole is greater than a thickness of the 
semiconductor substrate. A longitudinal axis of the through-hole is parallel to the outer edge of the semiconductor 
substrate. The semiconductor chip further comprises a passivation layer extending on the upper face and having an 
opening (52) that exposes the first contact pad, and a solder bump electrically connected to a portion of the 
connection electrode extending adjacent a bottom of the through-hole . The electrically insulating region wraps 
around the outer edge and extends onto the passivation layer. It extends between the upper face and the connection 
electrode. An outer edge of the electrically insulating region represents an outer edge of the semiconductor chip. 
Preferred Method: The dicing step is preceded by a step of removing an underside of the semiconductor wafer to 
expose the first and second through chip connection electrodes and the electrically insulating layer. The step of 
filling the first and second through-holes includes depositing a base metal layer (42) that extends on the electrically 
insulating layer and lines the first and second through holes; electroplating the first and second through chip 
connection electrodes into the first and second through holes; and etching back the base metal layer using the first 
and second through chip connection electrodes as an etching mask. The electroplating step includes electroplating 
the first and second through chip connection electrodes into the first and second through holes using the base metal 
layer as an electroplating electrode. It is preceded by a step of patterning an electroplating mask on the base metal 
layer. The removing step is preceded with the steps of forming the through holes in the electrically insulating 
layer, and filling the through holes with corresponding connection electrodes. It includes removing the underside of 
the semiconductor wafer to expose a surface of the electrically insulating layer and the connection electrodes. 

Title Terms /Index Terms/Additional Words: SEMICONDUCTOR; CHIP; PACKAGE; SUBSTRATE; UPPER; 
LOWER; FACE; OUTER; EDGE; FIRST; CONTACT; PAD; ELECTRIC; INSULATE; REGION; THROUGH; 
HOLE; CONNECT; ELECTRODE 

Claim: That which is claimed is: 

3. 1. A semiconductor chip, comprising: 

• a semiconductor substrate having upper and lower faces thereon that extend to an outer edge thereof and at 
least a first contact pad on a portion of the upper face extending adjacent the outer edge; 

• an electrically insulating region on the outer edge of said semiconductor substrate, said electrically 
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insulating region having through-hole therein; and 
• a connection electrode that extends through said through-hole and is electrically connected to the first 
contact pad. 
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JP 1997-132152 19970522 
JP 1997-132152 19970522 
A multilayer wiring board is described, which comprises a number of organic 
resin insulator layers and thin-film wiring conductor 
layers connected via through holes in the resin 
insulator layers. A capacitor of an organic dlelec . 
layer between capaci tor electrodes is provided in a hole 

in one of the organic resin insulator layers. Specifically, the organic 
dielec. layer may comprise Ba titanate, Sr titanate, Ca titanate, 

Mo, and/or W. 



Mg titanate, Cu, Al, As, Au, Ag, 
for electronic packaging. 



The wiring board is useful 
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AB The title circuit boards have via- hole 

-formed polymer interlayer insulators and circuit conductive 
layers which are alternately laminated to give multilayer 
circuit boards . The title fabrication involves 

replacing desired portions of the insulator layers with a composite oxide 
high- dielec . film and subsequently laser annealing the 
dielec . film selectively. The fabrication provides dielec 
. films and elec. capacitors by the dielec . films 
bound between upper and lower conductive layers . 



